The more accurate athletes' physiological data, the easier it takes to maximize the performance. It is crucial to acknowledge the standard heart rate (HR) and energy system as the prerequisite of men's doubles badminton. This study aims to quantitatively analyze the standard HR during the game, while the anaerobic threshold was examined to determine the percentage of the energy system. Further, this study is descriptive research which utilized repeated measurement analysis using Polar Team to obtain data during the game in full competition system. In conclusion, the result indicates the average HR during the game is in a submaximal category and the extent of anaerobic energy system which determined from the anaerobic threshold that reached almost 50%.
Introduction
Men's double badminton is a sport that requires special preparation of all things, one of which is physiological factors. This is made clear by Less that improving badminton performance requires a combination of aerobic and anaerobic fitness (Lees, 2003) which reflected in the demands of games with high intensity and disjointed. Ming Kai, et al (1995) explained that elite players need a combination of aerobic and anaerobic systems and the percentage depends on the demands of the competition. It is proved that the men's doubles player needs different specific physiological needs with a single player or double the other.The research results of Alcock A and Cable N.T. (2009) Shows the average and peak results of heart rate double players during matches 75% and 89%. In one double player, HR remains above 90% maximum for 46.9% playing time. The duration of the match ranges from 45 minutes, according to the high-level average game with the current score system (Gawin, W. Beyer, C. & Seidler, M. 2015) .
The study results of Alcock A and Cable N. Team (2009) showed that the HR pattern of men's doubles was stable at the start of the match and fluctuated during the match. HR in doubles shows major changes throughout the game and the majority when playing is in the range of 70-80% maximum. This explains that the athlete's abilities are different which is usually caused by a balanced game so that the players are required to play harder with longer demonstrations.
In addition, the main points that are rarely discussed in research are the performance of several players, namely the dominant energy system. The dominant energy system in male double badminton players with fast and high power characteristics requires them to move using a lot of anaerobic energy. This determination of the dominant energy system can be done by determining the point of emergence of the anaerobic threshold. This is needed by every male double player to maintain his performance while playing with an intermittent type where there are high agility and strength movement. During the match, oxygen consumption for aerobic energy production is complemented by an anaerobic mechanism, resulting in a significant increase in lactic and metabolic acidosis, so this event is called an anaerobic threshold (Wasserman K., 1984) . Some factors that are considered to influence changes in threshold include the biggest factor that changes the threshold is about 65-80% of VO2 max training in athletes with long duration and at 50-60% in individuals who are less mobile (SK Powers, & Howley ET., 2010) .
Methods
This research is in the form of quantitative with descriptive type. The number of samples is 16 players with the sampling technique using purposive sampling with the criteria of activities of badminton students who have regional, provincial, national achievements and have participated in international championships. The matches are carried out 7 times for 3 consecutive days by each pair of players with the implementation of each day including on the first day 3 matches and the next day each of the two matches.
Retrieval of data is divided into 2 types including taking HR on Game data carried out in the field using the help of the polar team taken for 7 times the match is recorded every 30 seconds. While anaerobic threshold data collection was carried out in a laboratory with fitmate pro 1 test. Test assumptions carried out there are 2 parts, namely the test for normality and sphericity. The process of analyzing data is two ways including descriptive and inferential. Descriptive is used to calculate the percentage of anaerobic energy system which is calculated from the anaerobic threshold divided by time multiplied by 100 and describes the average HR in Game results for 7 matches. While repeated measurements are used to calculate the heart rate in games in seven matches. The results of the HR on Game above indicate that each pair has a higher HR, this indicates that the height of each partner's HR is due to several factors including being an attacker who functions to carry out many attacks such as smashes or drives and receives a lot of pressure from opponents. This is inversely proportional to the pair with a partner who has lower HR indicating that the majority of these players become play makers during the match. Overall, the average HR of male doubles players during competitions in the sub-maximal category is 174.5 ± 7.This shows that the game of men's double does not always carry out a continuous smash attack but rather does a lot of short playing such as netting, pushing backwards and drives to lure opponents to lift the shuttlecock.
Result and Discussion
When viewed from the results of the percentage of the anaerobic system, there are two teams of players whose energy systems are predominantly aerobic. It can be said that the two team partners did not tolerate long intensity movements. Also, each of the other pairs that one partner has an anaerobic dominant energy system shows that the game tends to be unbalanced in the attack, it is evident that the results of monitoring in the playing field tend to be one of the pairs to be a full play maker. This is the weakness of every couple when attacked by an opponent. Overall, the average percentage of the anaerobic system is 46.9 ± 10. Clarified from the results of Alvarez et al. (2014) , it is explained that the increase in anaerobic threshold seen from% AT-HR max on players influences significant body adaptability to high-intensity stresses. The results of the table above show that there is no significant difference in HR on the game between matches. So that this can be deduced every time the average HR on game difference is too small.
Figure 1. Average heart rate of each match
The small difference in plain view can be seen in match three vs four. But we need to see the difference significantly from the pairwise table below. The table above proves that there are too few differences, from 49 comparisons only five comparisons differ significantly. We can see the table above shows that the most significant differences were found in matches 3 and 4 with a mean of different magnitudes 10.250 with a range of differences between 2,130 to 18,370 in the 95% confidence level.This indicates that the fourth match in each player has a decrease in physiological side caused by fatigue as a result of the lack of maximum recovery time after doing the third match.
Conclusion
Each pair of male double badminton players is expected to have anaerobic dominant energy system with the help of a consistent decrease in recovery pulse so that it is easier to tolerate fatigue during intermittent play. The HR on Game limit is recommended to maximize the performance of each point by maintaining or immediately lowering HR to the submaximal limit.
